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Abstract 
In the most of the post-disaster permanent housing implementations, dwellers are left alone after the completion of their houses. 
However, the importance of monitoring and evaluation is highlighted in the last few years. Accordingly, the basis of this paper is 
to present a study conducted in the province of Van, Turkey, which was stricken by two earthquakes in the late 2011. The study 
focuses upon the rural settlements reconstructed after the earthquakes, and investigates the adaptation of dwellers who resettled 
almost a year before, which is an appropriate period of time to observe the early outcomes of adaptation. The paper presents the 
quantitative results using IBM SPSS 21 of the analyses applied for the indicators selected with regard to physical, economical, 
social and demographic characteristics of the area, dwellers, and the implementations. 
© 2014 The Authors. Published by Elsevier B.V. 
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1. Introduction 
Post-disaster permanent housing schemes have long been criticised by bringing inappropriate non-local 
construction technologies to the areas affected, building prototype houses regardless the local needs of people, 
forcing people to relocation, lacking long-term plans for land-use, and most importantly, being implemented as top-
down approaches without the participation of people affected (UNDRO, 1982). Yet the discussion is not different for 
the cases of earthquakes. As a natural hazard, earthquake is deemed one of the most disastrous since it is sudden and 
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yet unpredictable, despite the today’s technological advances, and directly threats our built environment by violent 
ground shakings (Alexander, 1993; Booth and Key, 2006; Hyndman and Hyndman, 2012). Furthermore, the results 
of earthquakes throughout the world showed that the impact is more severe for the developing countries not only in 
terms of life and property losses, but also the shifts extending into the social and economic situations of the country 
affected (Jigyasu, 2008). Meanwhile, the rural communities of these countries, such as Iran, Pakistan, India, Sri 
Lanka, Indonesia, and Turkey, are often referred vulnerable regarding the physical environment they live, and 
further ‘root causes’ they already suffer before an earthquake strikes (Jigyasu, 2002; Cutter et al., 2003; Wisner et 
al., 2004). In other words, from backwards, high fatality is generally an expected result for these communities as 
their economic development (as an indicator, e.g. GDP) is relatively low that makes them build and live in poor-
quality buildings (Gutierrez et al., 2005). Accordingly, given to the most clear result of earthquakes, the 
reconstruction of destroyed buildings and settlements often forms the main goal of disaster recovery; despite the 
reconstruction itself does not only mean rebuilding of the built environment, but also the empowerment of the 
community affected  (Pandey amd Okazaki, 2005; Thurairajah et al., 2008). As a result, post-disaster reconstruction 
is often limited to the physical rehabilitation of the area affected, and applied by adopting oversimplified methods 
(World Bank, 2010) that skips most of the components that supposed to take part in the actual multi-dimensional 
scheme of reconstruction (Fig. 1), according to Boano and Hunter (2012). 
It is understood how challenging it is to conduct a promising reconstruction process since it involves many 
different stakeholders, clusters, local and national agencies, and communities affected, as much as the importance of 
the participation of people affected into the different stages of this process (Berke and Campanella, 2006; World 
Bank, 2010; Barenstein, 2012; Ophiyandri et al., 2012). However, despite the numerous international studies 
revealing that the vast majority of permanent housing implementations in disaster-affected rural areas turned out 
inhabited locations in time due to ignoring local understanding, authorities still mostly prefer to hold the power and 
control all over the process. That is, because of considering the ‘real’ participation of communities as a time-
consuming activity, or the need of ‘extra’ resources for customising the projects for smaller communities, authorities 
often prefer the quickest way to run the reconstruction, which is to hire several contractors and govern through a 
main organisation (Jigyasu, 2002; Shaw and Ahmed, 2010; Barenstein, 2012). 
Even so, needless to say, the rehabilitation of the social and economic ‘root causes’ is still a requirement for rural 
dwellers after they resettle if the aim is to reduce the disaster risk in future along with the vulnerability of the people 
as an agenda of disaster mitigation. In this regard, to fill the gap between the desired scheme and what is often 
realised, authorities should consider reconstruction as a continuous process that is followed by the adaptation of rural 
dwellers to their new built environment. Adaptation is, in the last decade, acknowledged as a useful measurement to 
understand to what extend the projects addressed the needs of people as end-users, to what conditions people are still 
vulnerable, whether the potential outcomes are expected or unwanted (Adger et al., 2004; MOVE D.5, 2011). In this 
sense, it is suggested to monitor the effects of permanent housing implementations, especially in terms of observing 
how the affected communities reconstruct themselves socially and economically. In addition, a follow-up evaluation 
on the projects to derive lessons is highly stressed in order to fix the flaws and to increase the effectiveness of the 
projects. However, monitoring and evaluation are not easy tasks, and inevitably require long period of time since the 
adaptation itself is not an instantaneous process (Adger et al., 2004; WCE, 2011). 
 
Fig. 1. The suggested components that should affect the post-disaster reconstruction of the space (Boano and Hunter, 2012). 
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This concern comes along with the issue of selection of the indicators to measure the adaptation, which naturally 
needs employing the methods of direct observation in the field and the participatory approaches as social auditing 
(CURBE, 2010). The general catalogue defined for the indicator selection primarily consists of exploring the 
people’s perceptions, aspirations, and satisfaction levels, progressive or regressive changes in their living conditions, 
livelihood patterns, social relations, and tendencies that may affect the direction of the project outcomes (Adger et 
al., 2004; CURBE, 2010; Ophiyandri et al., 2012). Regarding this background, the aim of this paper is to assess the 
adaptation of rural dwellers through the selected indicators so as to explore the change in the dimension of their 
vulnerability. 
2. Research method and the Case study 
Case study is the research method employed in this paper, which focus upon the province of Van in eastern 
Turkey. The seismic vulnerability of the area (the frequency of earthquake exposure and damage to the built 
environment) the province situated is widely recognized at national and international level. Lately, the area was 
stricken by two earthquakes, the first was on 23rd October (Mw:7.0) and the second was on 9th November (Mw:5.7) 
of 2011 (AFAD, 2012; Güney, 2012; Piroglu and Ozakgül, 2013). Since the centers of two earthquakes were 
relatively at the two ends of the province, the impact area was quite large, and affected the majority of the people 
living in the province. That is, according to the official statistics of national census in 2011, the number of people 
migrated out the area were 72.273 (TUIK, 2013), which is more than double of the year before. In addition, like the 
other neighbor provinces around the area, Van also has a strong rural characteristic that nearly the half of the 
population (496.000~49%) lives in the rural settlements (TUIK, 2013), dispersed villages and small-sized districts. 
In the aftermath of two earthquakes, the reconstruction process was rapidly started in the early 2012, particularly for 
the rural settlements. As usual, to implement the permanent housing projects, the government hired a number of 
local and non-local contractors, and provided the required initial funding for the reconstruction. Almost a year after, 
many of the people left homeless delivered their new houses, and started to resettle after the autumn of 2012. This 
research took place between 25th August and 5th September of 2013, appropriately a year after their resettlement 
since the research aim was to measure the people’s adaptation. The research was carried out in seven different 
reconstructed rural settlements, which are village units and in the red impact zone of the first earthquake (Fig. 2).  
 
 
Fig. 2. (a) the location of Van in the map of Turkey; (b) the seismic intensity area of the earthquake on 23rd October 2011 (AFAD, 2012); (c) the 
locations of seven sample villages are pinned red. 
539 Didem Gunes Yilmaz /  Procedia Economics and Finance  18 ( 2014 )  536 – 543 
The main type of data in this research is the questionnaire survey that had 80 close-ended questions along with a 
few open-ended follow-up questions. The questionnaire was structured from five main parts, which are, in order, the 
general information of participants, overall, physical, social and economic evaluation parts. As participants, the 
research targeted the members of households, so the ‘individual’ participation was not a requirement of the study. 
That is, most of the participants were in pairs or more, e.g. mother and daughter, couples, mature son and daughter 
of the house. In the end, 80 questionnaires were completed in seven villages with the dwellers who reside in the 
post-earthquake permanent houses built by the contractors under the housing policy of the state. The questions were 
prepared through a comprehensive literature review in order to ensure the content was at the highest appropriateness 
to the regional characteristics and the context of the adaptation (see Yilmaz et al., 2013a). Besides, as the author, 
having a fieldwork experience in the area in the early post-earthquake period also helped the development of the 
content (see Yilmaz et al., 2013b). The aim at preferring questionnaire was to enable the indicators measurable 
through quantitative analyses. Therefore, the following part of the paper presents the descriptive and inferential 
statistical results derived from the samples of the case study. Firstly, frequency distributions for the general 
information part, and mean values for the control questions, which are 5-point Likert-scale questions, were 
displayed to explore the case. Secondly, before beginning the proper analyses, the test of reliability was applied to 
the overall evaluation part of the questionnaire. Following this, a group of bivariate analyses was conducted, which 
are Correlation coefficient (Pearson r), one-way between-groups ANOVA (with Tukey HSD post-hoc test) and 
independent samples t-test to explore the relations with their statistical values between some selected indicators.  
3. Results 
3.1. Descriptive analyses 
To begin with, as demographic characteristics of the participants, the number of household varies between 1 and 
14. The range between 4 and 7 has higher proportion among the samples. Correspondingly, the number of children 
varies between 0 and 9, where the range between 1 and 4 has relatively higher proportion than the others (Table 1). 
Table 1. The frequency distribution of the number of household and children for the samples. 
No. of 
household 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total 
Frequency 1 4 6 12 14 9 12 5 7 6 1 1 0 2 80 
% 1,3 5,0 7,5 15,0 17,5 11,3 15,0 6,3 8,8 7,5 1,3 1,3 0 2,5 100 
 
No. of 
children 0 1 2 3 4 5 6 7 8 9 Total 
Frequency 6 10 14 12 11 9 9 5 3 1 80 
% 7,5 12,5 17,5 15,0 13,8 11,3 11,3 6,3 3,8 1,3 100 
 
The age range of the participants was grouped into four, and the groups of 18-34 and 35-49 shared equally the 
highest proportion. The education level of participants was grouped into five, including ‘none’. Only, 8 out of 80 
had no education. The participants were asked about their experience of temporary shelter. More than half of the 
participants stayed in container units or emergency tents for longer than one year. Correspondingly, they were also 
asked whether they migrated or not. The proportion of the participants migrated in this period is compatible with the 
participants who stayed in temporary shelters for less than one year (Table 2). This can be explained by the disaster 
policy of the state, which to provide accommodations in available guest houses of the state in different provinces to 
ease the emergency conditions. 
Table 2. The frequency distribution of the age groups and duration of the stay in temporary shelters (*m.d: missing data) (cont'd). 
Age groups 
 
18-34 
 
35-49 
 
50-65 
 
65+ 
 
m.d* 
 
Total 
 
Frequency 29 29 16 4 2 80 
% 36,3 36,3 20 5 - 100 

Temporary 
shelter 
stay (months) 
0-6 7-12 12+  N.A Total 
Frequency 11 22 45 2 80 
% 13,8 27,5 56,2 2,5 100 

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Table 2. The frequency distribution of the education levels and migration in the post-disaster period. 
Education 
level none primary secondary 
high 
school  university m.d Total 
Frequency 8 21 11 21 18 1 80 
% 10 26,3 13,9 26,6 22,8 - 100 

Migration Yes No /N.A Total 
Frequency 34 46 80 
% 42,5 57,5 100 

The second part of the questionnaire consisted of the main theme questions of the research, which include some 
control questions to consolidate the potential findings and to correlate with other indicators. For example, the 
question of 11, ‘How much are you satisfied with your current house?’, and 15, ‘In what level have your current 
house met your expectations you had before resettlement?’, are complementary in terms of understanding the overall 
satisfaction of dwellers with their houses. The results showed that 75% were strongly satisfied with their houses, 
while this rate fell to 67,5% in meeting their expectations, which indicates that the dwellers were unpleasant with 
some features of the houses. This issue was examined in detail through physical evaluation. Nevertheless the 
responds for the statement of 16, ‘I like to live in this house for the rest of my life’, and 60, ‘I may consider leaving 
my current house in future’, were pretty compatible. In detail, 83,8% were ‘strongly agree’ to live in the house, 
while only 17,5% strongly agreed to the consideration of leaving the house in future (Table 3). 
Table 3. The frequency distribution for the control questions. 
5-point 
Likert scale 
1 
Strongly 
disagree 
2 
 
Disagree 
3 
 
Ambivalent 
4 
 
Agree 
5 
Strongly 
agree 
N.A Total 
Q 11 0 3 6 9 60 2 80 
% 0 3,8 7,5 11,2 75,0 2,5 100 
Q15 1 2 5 11 54 6 80 
% 1,3 2,5 6,3 13,8 67,5 7,5 100 
Q16 2 2 1 3 67 5 80 
% 2,5 2,5 1,2 3,8 83,8 6,2 100 
Q60 47 3 6 4 14 6 80 
% 58,8 3,7 7,5 5,0 17,5 7,5 100 
Prior to begin the analyses, it is strongly suggested to test the reliability of a questionnaire, particularly if it is 
structured with a number of Likert-scale questions. The test of reliability genuinely indicates the internal 
consistency, which means the items measured in a questionnaire are expected to yield similar or repeated results. 
The accepted value is α>.70 for this test (Pallant, 2005; Laerd Statistics, 2014). Therefore, the Cronbach’s Alpha test 
of reliability was applied to the overall evaluation part (e.g. Q11, Q15 and Q16), and it revealed that the questions in 
this part had excellent internal consistency [with a value of α>.90]. Similarly, the test was also applied to all of the 
Likert-scale questions in the questionnaire, which were 47 in total, and gave the result that the questions over the 
different parts of the questionnaire have good internal consistency [with a value of α>.80]. In simple statistical 
terms, the results presented in this research are highly reliable. 
3.2. Inferential analyses 
To explore the effect of the physical conditions of the dwellers’ houses to their overall satisfaction, a set of 
features regarding the house were asked the participants to rank. According to the results, the size of the rooms and 
house (r=.42, n=80, p<.0005), the size of window (r=.49, n=80, p<.0005), the size of private lot (r=.45, n=79, 
p<.0005), the quality of interior material (r=.48, n=80, p<.0005), the direction of entrance, terrace and view (r=.47, 
n=80, p<.0005), the level of privacy (r=.42, n=80, p<.0005), and finally, easiness to clean (r=.32, n=80, p<.0005),  
have statistically significant positive medium correlations with the overall satisfaction with the house. However, the 
effect of natural ventilating and easiness to heat inside during winter (r=.17, n=80, p=.14) has a small correlation, 
but statistically not significant since p>.05. 
Since there is a correlation found between the size of rooms and house, and overall satisfaction, a further 
correlation coefficient analysis was carried out for the likely effect of the household and children number. The 
results indicate that the number of household has a statistically significant negative medium correlation (r= -.35, 
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n=80, p<.001) with the satisfaction from the size of the rooms and house. However, though the number of children 
also shows a negative small correlation with it, the result is statistically not significant (r= -.17, n=80, p>.05). 
Following this, a t-test was conducted between the groups of relocated and not-relocated villages to explore 
whether relocation had an effect on the overall evaluation and the tendency to leave the house in future, or not. The 
results revealed that there is no statistically significant difference for the overall satisfaction [t(80)=-1.01, p>.05], 
but the mean value of the ‘relocated’ group is higher (M=4.60, S.D=.793) than the not-relocated group (M=4.30, 
S.D=1.463). However, the tendency to leave the house in future of the relocated group is higher (M=2.17, 
S.D=1.751) than the not-relocated group (M=1.56, S.D=1.423); yet it is ‘disagree’ in the scale, the result does not 
indicate a statistical significance since t(80)=-1.69, p>.05. 
The effect of relocation was also tested to develop a correlation with the dwellers’ yearn for the former house and 
settlement. The result confirmed the existence of a small positive correlation that is statistically significant (r=.29, 
n=80, p<.05). In addition, the likely correlation between the tendency of consideration to leave the house in future 
and yearn for the former house and settlement was analysed. The correlation found was positive at medium level 
and statistically significant (r=.33, n=80, p<.003).      
Nevertheless, further analyses explored more different patterns for the tendency of consideration to leave the 
house in future. For example, one-way between-groups ANOVA was applied to explore whether it is affected by the 
type of livelihood, or not. The types of livelihood were defined as ‘agriculture’, ‘urban labor’, and ‘other/retired’. 
Based on the results, there is a statistically significant difference between three groups [F(2,77)=5.13, p<.05]. With 
the multiple comparison of Tukey HSD post-hoc test, it is discovered that the group of agriculture (S.D=1.214) was 
significantly different from the group of urban labour (S.D=1.882) since p<.05. The effect size of this result was 
also calculated by using eta-square, and found 0.12, which is a large effect size. 
To take the relation further, another one-way between-groups ANOVA was conducted with the age groups. 
Expectedly, it is found that there is a significant difference between four age groups [F(3,74)=4.48, p<.05], and the 
effect size is large as 0.15. According to the results of Tukey HSD post-hoc test, the groups of 18-34 (S.D=1.83) and 
35-49 (S.D=1.38) are significantly different (p<.05) from each other, while the comparisons between the other 
groups did not display significant difference.  
The participants were asked to rank for the statement of ‘I feel safer now and think my current house is seismic-
resistant’. 60 out of 80 (75%) strongly agreed to this statement. Despite that, it has only a small correlation with the 
overall satisfaction with the house, but not significant as the correlation values are r=.16, n=80, p>.05. However, 
there is found a medium positive correlation between the quality of material used for the house and the feeling of 
safety, which is also statistically significant (r=.32, n=79, p<.05). With regards to these results, the responds for the 
statement of ‘The quality of the house I received worth the amount of the house loan’ were attempted to correlate 
with the overall satisfaction with the house, and the construction system (including the type of structural system and 
the contractor-driven system). The satisfaction with the construction system has positive medium correlation with 
this statement (r=.42, n=80, p<.0005). Similarly, the correlation with the overall satisfaction is also positive, 
medium and statistically significant (r=.36, n=80, p<.05).  
Regarding the post-earthquake economic status of the dwellers, the respond groups for the question of ‘Is the 
level of your income same with that of pre-earthquake?’ was attempted to correlate with the statement of ‘My 
current living standard is better that the earlier’. Expectedly, there found a significant positive small correlation 
(r=.29, n=79, p<.05). The one-way between-groups ANOVA test supported the existence of the significant 
difference between yes (M=4.33, S.D=1.29) and no (M=3.32, S.D=2.08) groups of that question for the given 
statement [F(1,77)=6.87, p<.05]. 
A final analysis was run to explore how effectively in use the barn units built along with the houses, and whether 
there is a difference between the groups of livelihood, or not. According to the results of one-way between-groups 
ANOVA, the group of agriculture (M=2.19, S.D=2.01) significantly different from the groups of urban labour and 
other/retired in terms of using and satisfaction with the barn units [F(1,77)=11.326, p<.0005]. It has a modest effect 
size with the value of .23. 
With regard to the statistical results given above, the following interpretations can be made with the support of 
direct observation and the field notes taken. Moreover, during the fieldwork of the case, 21 participants voluntarily 
contributed to the research in further by taking part in the semi-structured interviews, which were short (10-15 
minutes), but provided invaluable content for the following development of the study (see Yilmaz, 2013).  
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4. Discussion 
There is a clear relationship between the particular physical features of the houses and the dwellers’ overall 
satisfaction with it. The larger the size of household, the smaller they find the rooms and house. Another study (Inal, 
2008) revealed similar results also for the implementations in rural Duzce, after the Marmara earthquake in 1999. 
Relocation of the affected settlements has significant but complicated effect on the dwellers. While dwellers 
relocated are more satisfied with their houses, they also tend to leave the area. Another study (Arslan, 2009) 
examined this issue for the implementation in Duzce, and concluded that the dwellers relocated did not have the will 
to stay in the new location for the future, which was explained by having less attachment to the area than the not-
relocated dwellers. In this paper, it is attached to having yearned for the former house and settlement that is also 
statistically confirmed. Based on the simple socio-economic factors, it is found that the dwellers who work in the 
urban area (around the city centre of Van) have more tendencies to leave their houses. This can be explained by that 
since they started to experience the urban life, they may have found it more attractive than the rural; as a result, they 
actually wish to move to the urban area even if they have a newly built house. Age is also another factor affecting 
the tendency to leave, which can be explained in connection with being urban labour. As the results indicate that the 
age ranges of 18-34 and 35-49 significantly differ from each other, it can be concluded that the younger the 
population, the more they wish to leave the area because they think the urban area has more to offer to them (e.g. 
education and employment). As a psychological effect, the majority of the participants (60 out of 80) strongly 
agreed that they feel in safety in their current houses, but more of them (71 out of 80) stressed the fear they have for 
the earthquakes. With regard to this, unfortunately, there was not information or training session about earthquakes 
conducted in the area. Considering this, the people are still lack of the knowledge about the nature of earthquakes. In 
addition, based on their economic status, despite the majority agreed to the worthiness of the house to the state-loan 
given them with the condition of paying in twenty years, many of the participants complained the total amount of 
the money they are asked to pay for the house, and they also underlined the inappropriateness of the monthly 
installment-scheme of the loan, which is not applicable at all according to them since they do not have a regular 
income. This issue was more common for the group of agriculture. The effect of income level is significantly 
important to evaluate and to satisfy with the living standards, so as the results confirmed that. The permanent 
housing scheme for rural areas in Turkey recognizes the demand for barns for rural families. However, on the one 
side, the research revealed that the barn units are only used by the agriculture group of the study, and their 
satisfaction with the size and appropriateness of the barn is quite low, since many of them stressed the smallness of 
the units. A few of them have already made alterations and extended it. On the other side, the groups of urban labour 
and other/retired do not use the barns, or only for to stock kitchen stuff and sacks of coal for winter. A few 
mentioned that they plan to convert their barns into a small residential unit for their elder parents, or their married 
children. These data clearly shows that, even if the authorities had good intentions to rebuild the area, the 
implementations were quite random and inappropriate when took into account such diverse indicators. Furthermore, 
like many other worldwide examples, they have the risk of turning out inhabited settlements in future. 
4. Conclusion 
It is well-established that natural disasters, such as earthquakes, not only cause changes in the physical 
environment affected, but also in the socio-economic conditions of the communities depending upon the existing 
‘root causes’. However, in the most post-disaster permanent housing projects, authorities leave the area after the 
completion of the houses, and ignore the following changes in the communities. This research presented here 
attempted to measure the adaptation of the rural dwellers in Van, Turkey, in the period of after resettlement. A 
number of indicator were selected to analyse the potential relations within them, so that to provide accurate 
interpretations for what was observed in the field, and what derived from the statistical results. Based on the results, 
despite the rate of overall satisfaction is high as a single indicator, when it is put together with other indicators (e.g. 
expectations, tendencies, safety, livelihood and demographic characteristics), the results depict further issues, which 
likely to affect the outcomes of the project in the long term. To sum up, the results suggest that the post-earthquake 
permanent housing scheme should be updated for the future, based on the outcomes of the adaptation of the rural 
communities in eastern Turkey. 
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